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As viewed from the metabolism of thiamine， lactic acid， pyruvic acid and. carbohydrates 
as well as oxygen consumption， the skin may be regarded to be an organ in which the 
activity of TCA cycle is relatively low. The data contained in Tab. 1 proves this con-
tention. 
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Fig. 1 Glycolysis and Respiration of the Skin …ws schema of TCA cycle at日 dcarbon-dioxide formati 
(glycolysis) and oxygen consuinption (respiration) at the right. Our ex- I 
periments indicate that oxygen consumption in the skin is less compared I 
with other organ， while carbon-dioxide formation is relatively high. These I 
Investigations， on the significance of thiamine in the skin have been few. We have 
carried on a research on this subject for a long time. This time we wish to make 
a report on our findings on the histochemistry of th.iamine in the skin. 
1. The Method of Histochemical Identification of Thiamine 
The method of test is described in Tab. 1. The pictures presented here are black and 
white宜 uorescencemicroscopic pictures， taken with a yellow filter. Exposure time was 
ten minutes for black and white， and fifty minutes for color. Purple red spots in color 
pictures and dark spots in black and white pictures indicate thiamine. Of course， applica-
tion of thiaminase would prevent the development of fiuorescence of thiochrome. 
Thiamine oecurs in abundance in all the layers of the epidermis of the normal skin. 
Fig. 2 shows that thiamine accumulates in the cytoplasm and intercellular space of the 
prickle cell. Thiamine is found in the horny layer， too. But its presence in the stratum 
lucidum has not been confirmed. 
Fig. 3 shows an accumulation of thiamine in particularly large amounts near the basal 
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Tab. 1 Fluoromicroscopic Identification of Thiamine and 
Riboflavin of the Skin 
/f [K3Fe(CN6)J + NaOH→ urtraviolet light→ violet blue color (Thiamine) 
//(thiochrome) 
developno color) gh泡le叫av悶→6J + NaOHゐ凶(σthi"， tissue 泊aminase + CK3Fe (CN) u町 r吋 tr吋 io抗 tli批 t→ 
yellow color (Riboflavin) →urlraviolet light→Washin distiel. water ¥、 
(l eucoflavin) 
(wash in distel water→ hydrosulfite→ urtraviolet light→ derelop no color) 
Slide 2 shows method of identification of thiamine histochemicaly in the 
skin. Skin is embeded in para伍 nas usual and cut a bout 7 micron. 1 percent 
of potassium ferricyanide and 30 percent of sodium hydroxide (NaOH) are 
added to the slice. The thiochrome (violet blue) is seen through micro-， 
scopicaly. The thiochrome is not developed after the tissue is treated with 
thiaminase. 
layer. As shown in Fig. 4 there is a perivascular accumulation of large amounts of 
thiamine in the pars papillaris. Thiamine in the vascular walls is concentrated in the 
inner and middle coats. Fig. 5 clearly indicates that accumulation of thiamine coincides 
with the location of elastic fibers. 
Thiamine in the cutis， which is found chiefly in the collagen and elastic fibers， issmall 
in amount. 
The eccrine and apocrine glands are rich in thiamine. The concentration of thiamine 
in the cytoplasm of the secretory cells indicates that thiamine plays an important role in 
the activities of these glands (Fig. 6~7). 
Thiamine in the sebaceous， glands is found along the edge of the cells， but it is smaller 
in amount than in other appendages of the skin， as shown in Fig. 8. 
It was in the hair follieles and sweat glands that thiocrome in fluorescence was seen 
most beautifully and strongly. Thiamine in the hair follic1 es is characterized by varying 
in amount from layer to layer. Thiamine is rich in both inner and outer raot sheaths， 
especially in the inner root sheath. 
Fig. 9 shows the picture of thiamine concentrated in the Henle's layer， and Fig. 10 shows 
its enlarged picture. Thiamine is found in the cytoplasm of the cells， of cortex， while it 
is seen dot，ted or diffused in the cells of the inner and outer root sheaths. Fig. 11 shows 
that the cortex contairis thiamine in large amounts. The cortex also contains melanin 
granules. This picture seems to suggest the relation between thiamine and melanogenesis. 
Fig. 12 shows the accumulation of thiamine around the papillae and matrix of the hair 
follic1 es. Thiamine is seen dotted quite profusely around the mattix. 
II. Quantitative Estimation of Thiamine 
Investigations on quantitative estimation of thiamine in the skin have been few. This 
is because the significance of thiamine in the skin has not been appreciated alid no little 
difficulty is involved in the technique of test. We used permutit method， using samples 
of the skin of various parts of the human body. 
Fig. 13 shows thiamine levels in all the layers of the skin investigated in 30 samples. 
They ranged from 0.6~1.0 gamma per gram: Thiamine leveles in the epidermis ranged 
from O.6~O.7 gamms per gram， whi1 e thiamine levels in the cutis from O.8~1.0 gamma 
per gram. Accumulation of thiamine in the sweat glands in the axi1 a seems to account 
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thiamine 0.6....0.7 
riboflavin 0.5....0.9 
(epidermis) 
thiamine 0.8....1.0 
riboflavin 0.4 ....0.7 
(subcutis of a:xi1ary region) 
Fig. 13 Amount of Thiamine， Riboflavin， Vitamin 
B6' and Li poc acid in the Skin μgjg 
thiamine 0.6....1.0μg (permutit method) 
ribo自 avin 0.5....0.8μg (Lumiflavin method) 
pyridoxine 1.07惚 (Bioassaymethod) 
lipoic acid 0.05....0.15μg (Bioassay method) 
for this di宜 erencein thiamine level between the epidermis and cutis. 
Fig. 13 also shows the levels of riboflavin and lipoic acid in the skin. 
In conc1 uding our report， we wish to express our views on some of the roles of thiamine 
in the skin. It seems that thiamine in the epidermis is concerned in carbohydrate 
metabolism， and that thiamine in the cutis plays an important part in the secretion and 
development of the sweat glands and hair follic1 es. It also seems that it is concerned in 
melanogenesis， controlling the formation of tyrosine melanin in the living organism. 
tωo be made at University and institutes in the U.S.A.， Europe and India during the I(…
author's tour of inspection from September， 1960 to Januavy 1961. J 
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Fig. 2 Thiamine in the epidermis Fig. 5 Thiamine in intima vascular 
(black spot is thiamine) 1.wal
Fig. 3 Thiamine in the normal Skin Fig. 6 Thiamine in eccrine glands 
Fig. 4 Thiamine in the skin and peri- Fig. 7 Thiamine in the apocrine glands 
vascular portion 
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Fig. 10 Thiamine in the hair follicle Fig. 8 Thiamine in the sebaceus glands 
Fig. 9 Thiamine in the Henles layer Fig. 11 Thiamine in the hair follicle 
of the hair follicle. 
Fig. 12 Thiamine around the papillae and 
matrix of the hair follicle 
